Expression of superoxide dismutase, catalase and glutathione peroxidase in the bovine corpus luteum: evidence supporting a role for oxidative stress in luteolysis.
Apoptosis, a type of physiological or active cell death, has been implicated as a mechanism underlying regression of the corpus luteum (CL) in the rat, bovine, rabbit and ovine ovary. Previousin vitro studies of cultured luteal cells have also provided evidence which suggests that reactive oxygen species play an important role in luteolysis in the rodent ovary. To further evaluate the potential role of oxidative stress in luteal cell demise, changes in the expression of several enzymes known to protect cells from oxidative stress were investigated using bovine CL collected from ovaries of non-pregnant (day 21 of the estrous cycle; regressed CL) and pregnant (day 21 of pregnancy; functional CL) animals. Biochemical analysis of genomic DNA extracted from these two pools of CL demonstrated the presence of extensive levels of internucleosomal DNA cleavage characteristic of cell death via apoptosis in regressed, but not in functional, CL. Northern blot analysis of total RNA indicated that functional CL expressed significantly higher levels of mRNA encoding secreted superoxide dismutase (SEC-SOD, 1.9 kb) and manganese-containing or mitochondrial SOD (Mn-SOD, multiple transcripts) as compared to regressed CL. Similarly, levels of mRNA encoding catalase (2.1 kb), an enzyme responsible for detoxification of peroxides to water, were significantly higher in functional versus regressed CL. From these data, we conclude that a decline in expression of specific oxidative response genes occurs during luteolysis, and that maintained expression of these genes in the CL during pregnancy may prevent oxidative damage and delay regression.